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ABSTRACT
This study examined the supply response and demand for local rice in Nigeria between 1960 and 2004. A system of 
equations using secondary data was estimated by OLS and 2SLS techniques. Area planted with local rice is mainly 
affected by expected price of output, agriculture wage rate and by the partial adjustment coefﬁcient. The short-run 
response elasticity is 0.077. The implied long-run response elasticity is 1.578. The partial adjustment measure is 
0.049. This, points to the difﬁculty of supply response to changing economic conditions. The price elasticity of 
demand obtained is 0.841. The demand for local rice is thus price inelastic. Rice income elasticity is 0.3378. It is also 
inelastic. The ban on rice importation in Nigeria could be said to be a step in the right direction. This policy should 
be continued and policed. However, price, output and non-price incentives that can exert signiﬁcant inﬂuence on rice 
supply response and demand are required if the self-sufﬁciency goal is to be achieved.
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INTRODUCTION
  Up  till  the  early  1960’s,  Nigeria  was  self-
sufﬁcient  in  food  production  [27].  The  Nigerian 
agriculture, with a near total dependence on rain produced 
food and raw materials to the industrial sector of the 
economy. As from 1970, the decline in farming activities 
became  more  pronounced  [30].  There  were  widening 
food supply-demand gaps and rising food import bills 
[7]. The food self-sufﬁciency index- ratio of aggregate 
local  food  supply  to  the  aggregate  food  demand  fell 
[31].  The output of local rice was estimated to be three 
million tons while the demand amounted to ﬁve million 
tons [7]. The Federal Government, in an attempt to, boost 
rice production allocated N1.5 billion for certiﬁed seeds 
multiplication and distribution to rice farmers [26].   
  Self-sufﬁciency  in  rice  production  is  now 
an  important  political-economic  goal  of  the  Nigerian 
government  [3].  As  a  development  strategy,  it  is  a 
necessary precursor to the ultimate goal of self-reliance 
standards which is a desirable goal of society. 
Such  an  economic  policy  has  major  implications  for 
the  dynamics  of  the  socio-economic  and  institutional 
environments within which farmers operate. It has been 
justiﬁed as a means through which farmers can enhance 
their efﬁciency and productivity. But, in the unfolding 
process  of  agricultural  and  economic  reforms  since 
independence - over  four decades ago, what has been the 
farmers’ response especially in terms of rice production in 
Nigeria?  How has rice import-ban, triggered by the self-
sufﬁciency drive, impacted on the short-run and long-run 
rice supply response in Nigeria? Are the policies put in 
place effective as supply shifters for adequate rice supply 
response by the farmers? Are the price, output and non-
price incentives adequate? Can these rice farmers change 
set habit of production?
  Rice is widely grown in Nigeria under the upland 
rain fed, inland shallow swamp, deep water/ﬂoating and 
lowland irrigated production systems [28]. The land area 
under rice cultivation in Nigeria was about 1.64 million 
hectares. This decreased to about 1.25 million hectares 
in  2004  [25].  Improved  rice  management  production 
practices  have  been  developed  and  disseminated  to 
farmers for years in Nigeria. The rate of adoption has 
however been reported to be low [2]. The rate of use of 
the adopted practices relative to the recommended level 
is reported to be equally low [37]. 
Misari et al; [19] reported that the ban on rice importation 
in 1986 led to an increased rice production from 0.94 in 
1986 to 2.54 million tons in 1994.  But Nigeria expends 
N250  billion  yearly  to  import  agricultural  products. 
Rice alone gulps N60 billion [1,20]. In 1990, Nigeria 
imported 224,000 metric tons of rice valued at US 60 
million dollars. This increased to 345,000 metric tons in 
1996 with a value of US130 million dollars. By 2001, 
rice import increased to 1.51 million metric tons valued 
at US288.1 million dollars [9]. These ﬁgures indicate a 
500 percent rise in foreign exchange expenditure on rice 
imports within eleven years. With an exchange rate of 
US1 dollar to N140, this constitutes a great drain on the 
nation’s foreign exchange. The possible trade imbalances 
that the import of such a single item could cause prompted 
the government to embark on measures targeted at rice 
self-sufﬁciency.
  Nigeria is known to have the potential to produce 
enough rice for its needs and even export [3, 21]. Hence, 
the government seeks ways of reducing external payment 
imbalances  through  a  renewed  interest  in  agricultural 
supply  response  policy  [14].  As  a  result,  a  clear 
understanding of the principles and factors inﬂuencing 
the dynamics of local rice supply and demand in Nigeria 
can constitute a major issue in her policy formulation. 
This  study  is  therefore  deemed  to  be  of  immediate 
application in rice production policy decisions in Nigeria 
and in other African countries facing similar situation.
  The main objective of this study is to apply a 
supply  response  model  to  rice  production  in  Nigeria. 
The speciﬁc objectives include to: estimate elasticity of 
demand and supply for local rice; determine the short-
run  and  long-run  supply  response  of  rice  producers; 
ascertain the nature of price expectations by rice farmers; 
examine the nature of producers’ adjustment in local rice 
production;  and  assess  the  policy  implications  of  the 
results of the study
MATERIALS AND METHODS
Data Sources
The study covers the period 1960 to 2004. The data used 
were  sourced  from  Federal  ofﬁce  of  Statistics  (FOS), 
FAO [10], Central Bank of Nigeria (CBN) [5] and other 
relevant publications. Hence, secondary data were used 
in the subseqeunt analysis.
Method of Data Analysis
Regression  analysis  was  used  to  estimate  the  supply 
response model for rice in Nigeria. The adopted model 
borrows from the work of [16] and [17]. The econometric 
speciﬁcation is as follows:
LnAt = B10 +  Eln(Pt/Lt)  +  B12ln At-1    +   Uit……… .(1)
LnYt = B20 + B21Wt +    B22lnTt         +   U2t………  …(2)
LnQd
t = B30 + ηln(Pt/Dt ) +    B31ln(It/Dt)  +   U3t………(3)
Qd I   = At.Yt…………………………………………(4)
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time, farmers do not know with certainty what price they 
will receive at harvest. Hence, the land size in hectare 
is hypothesized to be a function of the expected price 
(Pt) and area planted in the preceding year (At-1). In this 
setting land and labour are the major inputs of production 
[8].  Labour  wage  rate  is  used  as  a  proxy  for  cost  of 
production. Labour input accounts for over 70 percent 
of total outlay [8] and over-two –thirds of the variable 
costs. The agricultural wage rate (Lt) is used to deﬂate 
this price. This imposes the homogeneity of degree zero 
on the area planted equation.
  At-1 is the area planned in the previous year. Its 
inﬂuence depends on the degree of partial adjustments 
producers  make  with  respect  to  changing  economic 
conditions as well as the ﬁxity of factors of production 
and psychological inducements to continue to produce 
(Cobweb effects).  Yt is the yield per unit of land. It is 
believed that this is mainly affected by weather conditions 
and technology over the years.  Wt represents the effect 
of weather on yield and is measured with a Stalling index 
[35]. Yield is regressed on time to obtain expected yield. 
The weather variable is then deﬁned as the ratio of the 
actual to the predicted yield. This index includes not only 
the effects of various direct components of weather such 
as rainfall and temperature, but also indirect effects such 
as insects, diseases and pests [35].
  Tt  is  the  trend  variable  which  serves  as  a 
proxy for the available rice production technology with 
1,2,……., n observations.
  Qdt is the quantity demanded. Equation (3) is 
speciﬁed  as  being  quantity-dependent  with  price  (Pt) 
and  consumer  income  (It)  as  independent  variables. 
Homogeneously  of  degree  zero  is  imposed  on  the 
demand equation by dividing the explanatory variables 
by the consumer price index (Dt). Money illusion is thus 
precluded from the model. Pt is the actual producer price. 
And It is proxied by Gross Domestic Product (GDP) at 
current factor cost.
Estimation methods
  Ordinary  least  squares  (OLS)  is  used  to 
estimate equations (1) and (2) since  they do not contain 
endogenous variables as explanatory variables. However, 
a 2SLS is used to estimate equation (3) as suggested by 
.Koutsoyiannis [15] and used by Lopez and Ramos [16]. 
In the ﬁrst stage, equation (3) is re-speciﬁed as being 
price-dependent with quantity supplied (Qd
i) and income 
(It)  as  the  arguments.  With  homogeneity  condition 
imposed, it is used to predict Pt/Dt. In the second stage, 
the predicted value is used to estimate the quantity –
dependent equation (3).
Price /Expectation Model
  This model is adopted from [16] it experiments 
with  the  data  to  test  for  price  expectations  by  the 
producers. The estimating equation is speciﬁed as:
LnAt=B40+aB41ln (Pt/Pt-1)+ B42ln(Pt-1/Lt) + B43lnAt-1…… (5)
Where:  Pt  is  the  price  forecast  following  McCallum 
technique [18]. Hence, hypothesis has to be based and 
tested on how price expectations are formed, a = parameter 
that weights the relevance of the cobweb model [18]. The 
test of interest is:           
Ho : a = O.  That price expectation follows the cobweb 
model.
H1:  a ≠ O. That price expectation aligns with the rational 
expectation  hypothesis;  OLS  is  used  to  estimate  the 
equation.
Non inclusion of prices of other crops
 Following conventional speciﬁcation of market models 
which include supply response, an econometric model 
can  be  speciﬁed  with  three  behavioural  equations  to 
capture area cultivated, yield and demand responses plus 
an equation that represents market equilibrium [17, 34].
In the literature, [16] included the price of substitute in 
the study of fresh tomatoes in the US and import was also 
considered and used as an explanatory variable. In the 
estimated model, the coefﬁcient of the price of substitute 
was  not  signiﬁcantly  different  from  zero.  In  another 
study, [17] stated that farm level demand for basic grains 
is derived from consumers` demand. Hence, following 
consumer choice theory, the quantity demanded of basic 
grains is stipulated to be a function of their prices and 
the consumers` income. So the price of substiture was 
not  included  nor  was  import  used  as  an  explanatory 
variable in the study Further more demand  is speciﬁed 
as being quantity-dependent. However, demand can also 
be speciﬁed as being price-dependent. In this case, price 
is assumed to be determined by the quantity produced 
locally and the consumers` income [17].
  Typicall, agricultural economists have modeled expected 
output prices as being determined by past prices ( Cobweb 
behaviour,  ditributed  lags  and  adaptive  expectation 
models ). Farmers are supposed to react to  recent past 
information and there is no use of current information. 
In addition to this, a recent study [17], considered the 
cobweb model appropriate for basic grains and that the 
price farmers expect is the price they received in the 
preceding period.
In line with [22], the models portraying the structural 
relationship  in  the  production  of  local  rice  can  be 
postulated  as  output  and  hectarage  (area)  response. 
Following  the  partial  adjustment  model,  the  price  of 
substitute  is  never  considered  see  [4,  12,  13].  In  this 
study, we utilize the Nerlovian adjustment model [24] as 570 Journal of Central European Agriculture Vol 9 (2008) No 3
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according to [33], there are several approaches available 
for estimating the response of supply to changes in prices 
and other variables, the most common is the class of 
models due to [22, 23]. Hence, our study borrows from 
the works of these authorities.
RESULTS AND DISCUSSION
  Table  1  contains  the  result  of  the  estimated 
area planted equation. The R2 value of 0.96 indicates a 
good ﬁt for the model. All the estimated parameters are 
signiﬁcantly different from zero at the 1% level. They 
collectively explain about 96 percent of the variation in 
area of rice planted.
  Table  3  indicates  that  the  price  elasticity  of 
demand  (η)  is  –0.8406. The  demand  for  local  rice  is 
thus  found  to  be  price  inelastic.  This  tends  to  reﬂect 
the reluctance of the consumers to change the quantity 
purchased in spite of price savings. The income elasticity 
of 0.3378 shows that local rice is a normal good but is 
income inelastic.  
Table 1: Estimated Parameters for Equation (1) 
Variables  Parameters  t-values 
Ln (Pt/Lt)  0.0771  2.9119 
LnAt-1  0.9512  15.0542 
Intercept (K)  0.7201  8.5674 
R
2 = 0.9554     
The short-run elasticity of supply (E), measured by the 
percentage change in area planted with respect to the 
expected price, is 0.077.   [32] obtained a value of 0.259 
while   [16] reported a value of 0.222. This difference in 
result could be attributed to the fact that they considered 
both import and export of rice in their model. Here, only 
domestic supply which is equal to domestic demand is 
considered. Import and export of local rice are assumed 
to be zero.
  The coefﬁcient of area adjustment is 0.0488. This 
is the rate at which land size in hectare of rice moves to the 
expected level. The coefﬁcient of lagged area is 0.9512 
and it is highly signiﬁcant. This parameter is subtracted 
from one to obtain the adjustment coefﬁcient of 0.0488. 
This implies that there is a slow rate of adjustment by 
the farmers. Hence, local rice has a strong tendency to 
continue to be cultivated in spite of price-cost conditions. 
The implied long-run supply response is 1.5779 which 
is elastic. However, [36] obtained a value of 0.58 while 
[16] reported a value of 0.296. Based on this result, the 
long-run prospects of achieving rice self-sufﬁciency can 
be said to be bright.
Table 2 presents the result for the yield equation. The R2 
value is 0.8707. This means that the variables explained 
about  87  percent  of  the  variation  in  yield.  All  the 
parameters are signiﬁcant at the 1% level. The model can 
thus be said to display a good ﬁt. The coefﬁcient of the 
weather variable (Wt) is about thrice that of time trend 
(Tt). The increases in yield of local rice thus tend to be 
inﬂuenced more by weather than technology as proxied 
by time trend.
Table 2: Estimated Parameters for Equation (2): Yield 
Variables  Parameters  t-values 
Wt  0.2783    3.4916 
LnTt  0.1090    3.0588 
Intercept (K)  9.3774  87.6447 
R
2 = 0.8797     
Table 3: Estimated Parameters for  
Equation (3): Demand 
Variables  Parameters  t-values 
Ln (Pt/Dt)     0.8406  19.5988 
Ln(It/Dt)     0.3378     3.5279 
Intercept (K)  10.4414  16.6200 
R
2 = 0.90411     
  Table 4 indicates that the variable (Pt/Pt-1) has 
a negative but insigniﬁcant parameter even at the 10% 
level. However, B42 which is the coefﬁcient for Pt-1/Lt is 
positive and signiﬁcantly different from zero at the 1% 
level. This  result  formed  the  basis  for  the  acceptance 
of the null hypothesis (Ho: a=O). This implies that rice 
producers followed the cobweb theorem in the formation 
Table 4: OLS Estimated Parameters for Equation (5) 
Variables  Parameters  t-values 
ln (Pt  /Pt-1)  -0.0419  -1.0995 
ln   (Pt-1/Lt)  0.0518  2.5893 
LnAt-1  0.9067  11.7169 
Intercept   1.4088  13.0184 
R
2=0.9564
Source: Data Analysis, 2005
of their price expectation. 
  As regards the parameter of land area lagged 
in equation (5), it is positive and signiﬁcant at the 1% 
level. This result is similar both in sign and magnitude 
to that obtained in equation (1). The R2 value of 0.96 for 
equation (5) implies that the included variables explain 
about 96 percent of the variation in area planted. This 
signiﬁes a good ﬁt for the model.
Cobweb Theorem
Prices of agricultural goods ﬂuctuate ove time because 
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altering supply in the short-run. This ﬂuctaution in prices 
is explained by the Cobweb theorem which represents 
a  dynamic  model  that  farmers  base  their  production 
decisions for next year ( Qt+1 ) on the current price (Pt 
). Generally,the higher the current price the more they 
will be willing to produce next year. This implies that 
the quantity to be supplied next year is a function of the 
current  price. This means that current supply quantity( 
Qt )  is a function of last year`s price(Pt-1 ) and that current 
supply is not a function of current price. However. The 
current demand for the commodity ia affected by and  is a 
function of the current price. Over all, ﬂuctuations in the 
price from one year to the  other may steadily approach 
the  equilibrium  price  resulting  in  convergent  cobweb 
model or the ﬂuations may become wider and wider over 
successive peroids leading to a divergent cobweb model.
Test of Autocorrelation
The Durbin-Watson (DW) statistic is the most popular 
and reliable test for detecting autocorrelation.However, 
the  test  is  valid  only  if  the  following  conditions  are 
fulﬁlled: the study uses a time series data, autocorrelation 
is of the ﬁrst order, there is a constant in the equation, 
and the equation does not include lagged values of the 
dependent variable as regressor.
In our study, equations (2) and (3)satisfy these conditions 
while (1) and (5) do not. For  equations (2) and (3), their 
DW are 1.736 and 2.247 respectively. The ﬁrst has an 
estimated coefﬁcient of autocorrelation (ρ) of 0.132. This 
implies that there is some indication of positive ﬁrst-order 
autocorrelation in the estimated equation. The second has 
a ρ value of  -0.1235. This means that there is an evidence 
of negative ﬁrst-order autocorrelation in its equation.
Since  equations  (1)  and  (5)  have  lagged  value  of  the 
dependent variable as regressor, a variant of DW known 
as Durbin h statistic is used to carry out the test [6]. The 
test statistic is represented as
                    h =  ( 1- 1/2DW ) √ n / 1 – ( n var b)  ;  
     where ,   DW=  computed DW statistic
                    n =  sample size, and
             var(b) = variance of the coefﬁcient of the lagged 
dependent variable.
The  h statistic for the two equations are -0.6037 and -
1.3387 respectively. These are compared with the critical 
Z-value  at  5%  level  of  signiﬁcance  of  1.6449..  Since 
both  h values are less than the critical value, the null 
hypothesis that ρ =  0 and that there is no autocorrelation 
in the two equatiions is accepted [29]. These resullts are 
consistent with those of  [11].
Implications of the Results
  If  the  short-run  is  taken  to  be  a  period  of  5 
years, at most, then with a supply response of 0.077, the 
policy of ban on rice will not lead to the achievement of 
the desired self-sufﬁciency in its production. However, 
with a long-run supply response elasticity coefﬁcient of 
1.5779, there is possibility of attaining self-sufﬁciency 
in rice production over the long-run. The fear, however, 
is that the goal of rice self-sufﬁciency is premised on the 
ban of rice importation and the provision of production 
incentives/inputs  especially  certiﬁed  seeds,  fertilizers 
and agro-chemicals. A lack of continuity in the current 
ban  policy  may  spell  disaster  for  the  self-sufﬁciency 
goal. The ban period of 1986-1996 produced some gains 
[19]. Yet the ban on rice importation was lifted in 1996 
only to be reintroduced in 2003/2004 by the Obasanjo’s 
administration.
The enactment, implementation and discontinuation of 
rice ban must be based on a clear understanding of the 
principle of comparative advantage and of the dynamics 
of local rice supply and demand in Nigeria.  For the ban 
to stimulate local rice production, other policies must be 
enacted. An effective anti-smuggling measure is a must. 
The feasibility of such a measure remains a debatable 
issue. The cost of policing the porous borders will be 
enormous.  The  complementary  policy  of  providing 
processing technology at the farm level is a must. This 
is needed to improve the quality and grain status of local 
rice to make it attractive to the consumers.
REFERENCES
[1]    Abdullahi,  A.:  “Food  Importation  Worries 
Government:  New  African  Rice  Out”  The  Guardian 
Newspaper,  Friday  17th  May,  -Special  Adviser  to 
President Obasanjo on Food Security:  [2002]
[2]  Ayoola,  G.B.:  “Technological  Progress  in 
Agriculture:  Some  Issues”  Conference  Proceedings, 
Nigerian Economic Society, Minna, Nigeria”:205-223:   
[1990]
[3]    Bello, A.  “Nigeria  Imported  $US700  million 
rice in 2003: Federal Minister of Agriculture and Rural 
Development –Mallam Adamu Bello in Nigerian Tribune 
Newspaper. Monday 7th July, [2004]. 
[4]     Bond, M.: Agricultural Responses to Prices 
in Sub-Saharan African Countries. IMF Staff Paper 34: 
703-726 [1983]
[5]       CBN: Central Bank of Nigeria. Statistical 
Bulletins- various issues, Lagos Nigeria
[6]      Durbin, J :  “Testing for Serial Correlation in 
Least Squares Regression when some of the Regressors 
are  lagged  Dependent  Variables”  Econometrica,  Vol. 
38(3) : 410-421 [  1970]      
[7]     Falusi,  A.O:“Promoting Small-holder  Agricultural 572 Journal of Central European Agriculture Vol 9 (2008) No 3
RAHJI M. A. Y and ADEWUMI, M.O.
Development in Nigeria: The ADP Experience”Lecture 
delivered  at  the  Faculty  of  Agriculture  and  Forestry 
Auditorium, University of Ibadan, Nigeria on 29th April, 
[1990].
[8]  Falusi, A.O. An Overview of Nigeria’s Rural 
Economy : Problems, Prospects and Potentials” Paper 
presented at NCEMA Workshop, August, 20-25, 1995. 
Ibadan, Nigeria. : [1995]
[9]  FAO :Improved Upland Rice Farming Systems. 
(ed) H.K. Parden, Rome, [1994].
[10]  FAO  FAOSTAT. FAO Rome 2003. www.fao.
org. Accessed 10/12/2003.
[11]     Gafar, J : “ The Supply Response of Aggregate 
Agricultural Output in Jamaica” Agricultural Economics, 
Vol. 16:205-217 [1997]
[12]              Gafar,  J  :  “  Price  Responsiveness  of   
Agricultural Exports : A Case Study of   
              Jamaica, 1954-1972”. The Developing 
Economies, 18: 288-297 [1980]
[13]        Gafar, J : “ The Supply Response for Sugar 
Cane in Trinidad  and Tobago; 
               Some Preliminary Results”. Applied 
Economics, 19: 1221-1231 [1987]
[14]  Goetz, S.J. “A Selectivity Model of Household 
Food Marketing Behaviour in   
             Sub-Saharan Africa” American Journal of 
Agricultural Economics 47(2): 1443-
               1452: [1992]
[15]  Koutsoyiannis,  A.  Theory  of    Econometrics, 
Macmillian Press Ltd. London [1978]
[16]  Lopez,  R.A.  “The  Use  of  Composite  Price 
Expectations  in  Supply  Response  Models”  Canadian 
Journal of Agricultural Economics, 34:455-474: [1986]
[17]  Lopez,  R.A.  and  Ramos,  H.H.  “Supply 
Response and Demand for Basic Grains in El-Salvador” 
Agribusiness, Vol. 14(6): 475-481: [1998]
[18]  McCallwin,  B.T.:“Rational  Expectations  and 
the Estimation of Econometric Models: An Alternative 
Procedure” International Economic Review, 17:848-490. 
[1976]
[19]  Misari,  S.M.  Idowu,  A.A.  and  Ukwungwu, 
M.M. Rice and Soybean in Strategy Plan for Agricultural 
Research in Nigeria NARPS, Ibadan, Nigeria. [1996]
[20]  NAMIS: Nigeria Agricultural Marketing News 
Bulletin No. 4. www.afmin.net. Accessed 03/09/2004.
[21]  Nasko,  G.:  Food  Self-sufﬁciency  in  Nigeria: 
A Review of Federal Government Programme. Federal 
Civil  Service  Forum’  N.I.I.A.  Victoria  Island  Lagos, 
Nigeria.:[1989]
 [22]     Nerlove, M :“ Estimates of Supply  of Selected 
Agricultural Commodities”   
             Journal of Farm Economics, Vol. 38: 496-509 
[1956]
[23]        Nerlove,  M  :  The    Dynamics  ofSupply  : 
Estimation  of  Farmers`  Response  to  Prices. The  John 
Hophins University Press, Baltimore, MD
[24]        Nerlove,  M  :“ The    Dynamics  of  Supply: 
Retrospects  and  Prospect”  American  Journal  of 
Agricultural Economics, Vol. 61: 874-888 [1979]
[25]    Nigerian  Business:www.nigeriabusinessinfo.
com. accessed 24/07/2004.
[26]    Nigerian Tribune Newspaper: “Nigeria Imported 
$US700  million  Rice  in  2003  –  Federal  Minister  of 
Agriculture  and  Rural  Development:  Adamin  Bello, 
Monday 7th July, 2004.
[27]  Ojo,  M.O.:  Food  Policy  and  Economic 
Development in Nigeria. Central Bank of Nigeria (CBN) 
Lagos, Nigeria.:[1991]
[28]  Olayemi,  J.K.:The  Nigerian  Rice  Industry: 
Performance, Problems and Prospects. A Research Report 
prepared for FAO, Rome, December  [1997].
[29]        Olayemi,  J.K.:  Elements  of  Applied 
Econometrics. El Shaddai Global Ventures Ltd. UI Post 
Ofﬁce Box 22520, Ibadan, Nigeria
[30]   Oludimu, O.L. and Imoudu, P.B.Institutional 
Reforms and Agricultural Development. Triumph Book 
Publishers. Ijebu-Ode. [1998]: 
[31]  Rahji, M.A.Y.:  Dimensions of Rural Poverty 
and the Food Self-Sufﬁciency Gap in Nigeria. In Poverty 
Alleviation and Food Security in Nigeria eds Y.L. Fabiyi 
and E.O. Idowu, Pp 33-37 :[1999]
[32]  Ramos, H; Worman, F. and Hugo, C. “Estudio 
de Repues de Granos” as referenced in Lopez and Ramos 
(1998) 
[33]     Rao, M :“ Agricultural  Supply: Response : A 
Survey” Agricultural Economics, Vol. 3: 1-22 [1989]
[34]    Shonkwiler, J.S and Emerson, R.O :“ Imports 
and the Supply of Winter  
           Tomatoes” An A pplication of Rational 
Expectation” American Journal of 
           Agricultural Economics, Vol. 64: 634-640 
[1982]
[35]  Stalling,  J.L.  “Weather  Indexes”  Journal  of 
Farm Economics, 42:180-186.:1960
[36]  Sullivan,  J;  Wainid,  J;  and  Roningen,  V..  A 
Database  for  Trade  Liberalization  Studies  (ERS  Staff MARKET SUPPLY RESPONSE AND DEMAND FOR LOCAL RICE IN NIGERIA: 
IMPLICATIONS FOR SELF-SUFFICIENCY POLICY
573 J. Cent. Eur. Agric. (2008) 9:3, 567-574
Report  No.  AGES  89-12),  Washington,  D.C:  US. 
Department of Agriculture.[1989]
 [37] Uwatt,  B.U.  “Technology,  Agricultural 
Productivity  and  Food  Security  in  Akwa-Ibom  State, 
Nigeria”  Interim  Report  Submitted  to  Winrock 
International, ARSSRN, U.S.A.[1998]